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[0001] ^mmu^fiWi!>i^(^'t'^^Bs^^mM^-^^:fj^i^M't^o 

[0002] ^m^^n^'t-mmmrmm^mm^^<>x\,^?>fc.i^.^]k^'L'^^i^m(D^^ 

{cx^mm\ti:'LmM^^mm'r^mmKx^mm:d^^mi^^j:-^x^xy^ ^^^k ^tih 
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[0005] ^^x\ ^^m<DmM^hi^. 'bmmm(Dmmmmmmmm. #^ci^^^^y>'-1^ 
ms^xn. ikm'^mmm^^<DmMmm:i^xoXDm'\)-^^u>^m^cDK4(D^ 
^m. •^■^■^T^D-<:DKA(Dm^n^'^^x^^Y^m^m^^mit^ij'^^^])i^E- 

/l^ (nucleus localizing signal :NLS)^#;!jPbfc5t'fS^^(i^Ts DINLS)^^ CDK4^=i— 

[0006] 't^mmm<DmmMm^mn^^. ^(Dimm^^m^mm^xob\i^ou^\tmz.-h^ 
^<ni^tix%ti(^r. 'L^mmm(Dmmmmmm^m-r^mmt\^x. mK.ii. # 
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[0008] — j^<^*^mtc:}oV>r. 1i^oE^t;«A<^f^@HH^^5^M»8<^iifTSrlSfifi 
tvxmx.it. #^#rF:Scmii#m)o ioj?)Oi//w->^«. ink4:77'5y-gg^,qEf^ 

tV-C*5^. pl6(Ink4A. MtsK Cdkn2RXlCdknAitL-Xh^hnX\^^^) . pl5(lnMBR 
TJ«Mts2i:UTt)^btV-CV . pl8 (Ink4C^mnk6A^b-Ct>^^t^-CV 
pl9 (p20. Ink4Di5.mnk6Bib-C^>^b*T.XV ^-^^^ CDK4X}iCDK6i:iStR6<] 
{C^'g'bT1^^i5^y>'D-CDK4 (X{*CDK6) 1t^#:<^^t^^Pa*i"^ («»Jx.fi . 
1^:4:^^12, 13, 14#fi?Jo CDKPJ.*Me02ogOi//V— Cip/Kip:7T?!J— 
SS^f¥«*^XT*3«9. p2l(Cipl. PicU SdiK mdaeRXJ^WantL-Xh^htlX^^^^;^ 
T. p21^""). p27 (Ick. KiplRXfPic2tl.Xh^htlX\^^^-Mr. p21^''\ ^XJ^K^^l 
{YAp2tVXh^htlX\^^^;^r. p57'^'")^-^A/-e*5«9. \nMyTVJ-tm^i:K>. 

^ti)mht^z.^f\.x\^^^m^\t.^mf?xui^. le, i?, is^pejo 



wo 2005/049822 



4 



PCT/JP2004/017274 



^$-1i::^ci^M«{aGF-l (insulin-like growth factor-l) ^^Mi-^t. p2f""m.& 

[0010] Cip/Kip:7r$y— ^ S c^Mrt {Ji^sttS^jai/^/vf*. ^^ur^if 

^y^vxh^. i^x(DMmms^^K&^ic^^ir?,o ^^^^^^Mi^xn. ^Ky^ 
\^^^:ym7!)mmmw^^mf^^L.fc^. ^mm'i&zfny^Ty-Mm.^m^^ox 

Cip/Kip:77'^y>-ggO^{^t>i^-^'i^yi/, p53. p300. E2F. STAT-K c-Myc, c-Jun 
;^ — if (E3) cD#^ {c J:o r ^ t^'^^ W^f^ ^5 (tfciS e ^5 . i^26S:7°D 

Ty—M^i:^^:^u^n^{^j.±.. mm.t\^x. mx.\i.. ##fFjti^25, 26. 27, 28 

[0011] ro5*>s 4#5^(^^6^SS^^fc-'^^>''ft:i-^tca^(^ii#M'l4{-M-^bTv>^of*:3. 

t^'=2f5^V-y;^~if (E3)-e$)St#;te)tl.T*5'9. Anaphase Promoting 
Complex/Cyclosome (APC/C) ^-n^^'^VHL (von Hippel-Lindau protein-elongin 
B/C(VBC)^'a-<*:, Nedd4, Ufd4. Rad5. Radl8. Parking, Wi^<(Dmi!i^^hinX\^ 

mm:m(DTm^m\^i6n^m^^m'cx^ scF»$tis^^#:;6>^>«^ 

^tbSff Uv ^i5'-Y:/<D^fc^'=af • y — if ID ^$;^^-Cv ^(Z^scFl^-a-f^iJ^'i'T' 
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SkpK Cull . Cdc53) . RXJ^F-:^^y^MF-box) mjplt^^M3^(D-ty^=-y 

[0012] scFm^i^(^^^^^<^i^xh^F-^^y^y^m. e fix -^-(^vi^Fxmw^m^^ 

leucine-rich repeat) i:iq^l^^X^^^—:7'|B^^Wb-CV>5o SCFlS-^#:{^*3V>T. 
Skpi:S.tJ«Cull/Cdc53}iifOJ;5'fe^6<jX®{c^U-Ct)— ^-efcS;&5^ F-TJ^^'^:^® 

WD-40y hxf* D^v^^- v^^^^ ♦ y t"— hf3:*3V ^-c^6^S®^^^l^• ^'^i'S^it 

fcj;t). scFm^i^(o^nwmi^^^&\^x\,^^mx.it. ^^i^jtmai. 32. 33 

#fl^)o SCFlt-^fl^fcfi, «^H^^^U■C-^tfF-7K^y^^;^Se<^^V^^c:J;^5 

. SCF'""^". SCF'^*^'. SCF""'"". SCF°"'m(Dmmi<Dmmy!>^^tEVX\,^^mK.it. 0 

[0013] cip/Kip:7 rVJ—m & (Dm^. ^(o=^\f^^i^--:fvi^r-J—J^'9^mU'X. f-t^^^v^ 
e iU-CSkpatr-^tf SCFlS-a-ft^ (scf"*") :^sM#b-Cv^5:li:^s^f>ttTV ^s (^d 

X.fi. ##f«il^34, 35, 36. 37^m)o Skp2{*^|3g. •^-^i^^r^A-CDYJm'kW- 

mii^m:^^. ^(D^^m\tsmwh^ms^)f}^hG2mkz.f}^'^xm±bfi:^tLi^. sn 

^3?-^— e'^'^^^/^-^iJ'KCS-phase kinase-associated protein) ^iq^fiHTV^SC^iJx. 
«\ ##l^:SCi)i38#Ri)o Skp2{iCip/Kip:7T5y-M&i^^^{-. E2F-1 

%f^x^39^m)^^4^'r^Emm'f%u.Aomm) . cDK^mm^v^rmimm . 

c-Myc(#4#W:JC^42, 43#fiPJ^(DS&5>^^tj^6<)SK^b-C^i^L. ^<D:9-^if 
[0014] CKD^tfC, Cip/Kip:7T5y-Me^fiC«?)^-r^CDKPfl*ia^^;6S-^6<j/^ii^tt 
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[0015] ±j&(DDNLs/cDKmi±m^m~^hthx\,^^'L-wm^<7:>mM:i7mx$:>^. 

[0016] #ff:SCi^l : a^<2^§g^02/095026-^/^^:7U5/h 
##f1^:*:i^l rSoonpaabx Science 264:98, (1994) 

^^^l^:S:M2:Mu^ryfe>^ Cold Spring Harb. Symp. Quant. Biol. 67:519, (2002) 
^#l^:iCM3:Menasche. Ann. Thorac. Surg. 75:S20, (2003) 
^^WXW<4.:Nirhs Cardiovasc. Res. 58:313, (2003) 
##i¥::S:i^5:Tamamori-Adachib. Circ. Res. 92:el2, (2003) 
^^NFfF:5:S^6:Kishore^), Circ. Res. 90:1044. (2002) 
##f^^Ci^7:Kirshenbaumb. J. Biol. Chem. 270:7791, (1995) 
##f^Jti^8:Kirshenbaumb> Dev. Biol. 179:402, (1996) 
##fpjtfi^9:Soonpaab. Clin. Invest. 99:2644, (1997) 
#*^fF:S:MlO:Toyodab. Dev. Cell 5:85, (2003) 
^#fF::ft:i^ll :Sherr& Roberts. Genes Dev. 9:1149, (1995) 
#if#f^:!tit^l2:Hannon & Beach. Nature 371:257, (1993) 
##f^:i:Sfel3:Serranob. Nature 366:704, (1993) 
##rFJi:ifel4:HiraiP3. Mol. Cell. Biol. 15:2672, (1995) 
#i|#fF:3S:i^l5:Harperb. Cell 75:805, (1993) 
##f^:!tS^16:Polyake). Cell 78:59. (1994) 
##f^:5:i^l7:Toyoshinia& Hunter Cell 78:67, (1994) 
#^fF:!!Ci^l8:Matsuoka^. Genes Dev. 9:650, (1995) 
$¥<l^t^X$kl9:F\inkh. }. Mol. Cell. Cardiol. 30:563, (1998) 
#ffW:3:Ci^20:von Harsdorfb. Circ. Res. 85:128, (1999) 
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##fF:S:ffife21:Poolmane>.Circ. Res. 85:117, (1999) 
#^#fP:SCi)t22:Paganob. Science 269:682, (1995) 
^m^X^23:Maki & Howley. Mol. Cell Biol. 17:355. (1997) 
0m^XM24:Vranoh. J. Biol. Chem. 274:12197, (1999) 
^iNFfF:i:ife25:Couxib. Annu. Rev. Biochem. 65:801. (1996) 
#^<i#ff:SC^26:Hochstrasser. Annu. Rev. Genet. 30:405, (1996) 
^^l^3tij^27:Pagano. FASEB J. 11:1067. (1997) 
^N#fF:S:ilt28:Hershkob> Annu. Rev. Biochem. 67:425, (1998) 
^i^fF:S:^29:Pattonb. Trends Genet. 14:236. (1998) 
^iHFfp:fi:Slt30: Jackson & Eldridge. Mol. Cell 9:923, (2002) 
#iH!FrF:i:Slt31:Baiib. Cell 86:263. (1996) 
^m^:SCi^32:Skowryab. Cell 91:209. (1997) 
#^#fF:SCife33:Kobeib. Curr. Opin. Struct. Biol. 11725, (2001) 
##fP:SCi)t34:Carrano^. Nature CeU Biol. 1:193, (1999) 
##f^3ti)t35:Tsvetkov^>. Curr. Biol. 9:661. (1999) 
##f^:fi:i^36:Bornstein^. J. Biol. Chem. 278:26752. (2003) 
#^#fP:S:i)t37:Kamura^. Proc. Natl. Acad. Sci. USA 100:10231. (2003) 
##fP:S:M38:Zhang^, Cell 82:915, (1995) 
#^#f^:iCi^39:Marti^, Nat. Cell Biol. 1:14, (1999) 
##l^:SCil^40:Nakayama^>. EMBO J. 19:2069. (2000) 
^«l#fF:S:i)t41:Kiernane). Mol. Cell. Biol. 21:7956, (2001) 
4¥Si^ff'X^^^2:Kimib. Mol. Cell 11:1177. (2003) 
##W:!t^43:von der Lehrb^ Mol. Cell 11:1189, (2003) 
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[0018] ^te.mm^m^'r^bfMc^ ^m^hit. 'twmmziommmmmwmmi,^ 

[0019] —^Wj^mmm^m^^y^^x^ v2t'^'^\±]:.}t>t'r^cxwm^r^v—m.^\t.^ ^ 

[0020] IP^, *^BJ{^. i^'l'i^y^^T^CDK$iM}Cj;t)'M»(Z)j^JiartT'^mi-5 

[0021] *^§g^c:^3v^T. 'hmmmtn^ ~m.^tj:>t-mm^(Dmm^m. ^m^mm:^ 

[0022] Cip/Kip:7T^y-® e(?)^^J^aBfe, #ttrPl*'t-'5;^fe^L-Cf*. #(CC1^^^|5S 

[0024] ^fc. Cip/Kip:7T^y-Sa(7:)^t^'de^ix^[^^^-^it|S-p^l^-^{^^ ^f*U<{*^t^' 
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[0025] tfc. ^mm<DmMi^is\^^x. Cip/KipyrVJ—mB^='—i'^ir^^M^^(D^^ 
[0026] • ^iz^mm(Dmmzid\,^x.^4^V:yiAB^RXfCDKm^^M^^j:<th—Jf{z 

^if^Lv\ ±|ei^-l'i5^y>'^iCDK4X{^cDK6S^?&t4^ki-5;li:;6sx'#5i^-r:^^y>'T'*> 

[0028] '^mmmmm^^^^x. ^isoi^-riJ^yi^it^^. coKite^^t;? 
[0029] ^(Dmmmmi^m^x. :^?^mn. ±m(D'L-'mmm(DmM:i3mi^x^nhtifc'L- 
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[0032] mh. ^mmM\tmz&.r(D^mizmir^o 

(2) ia)-f-^^v>^. (W^-^^vy-i^^i^^-r—^. ^mz (c)cip/Kip:7 rvj—m& 
(Dm^.mmxi'im^^mmir^m^^=^—¥ir^mm'=fRxfcipmp^rvj—m 

m^. mmxi^m^^mm'r^m^^=^-}'^ir^m.^'fRxicip/Kip^rvj—m& 

(4) 1^'Y^^y i«f Lig<^CDK43^f*CDK6^^ti>f[::U#5i^-ri5^y V-t?fc5-bfB (1) 
7!;li(3)tB«cc^;^j&o 

(5) i^-Ti^y i«f L^oi^^fi^y >-D-efcs_hiB (4) Bm<D:>jmo 

'i—^X'h?>±m (DTbm. (5) mm<^:^mo 

(7) i^-r^yv-fife#ti^-^-if;ei^ cDK4X(^cDK6-e^§±ta(6)fe*!co:;^&o 

(8) Cip/Kip:7x^y-S S ;eiSp27'^'''-Cfe§(l)7!;M(7)tBiJ(D^?io 

(9) Cip/Kip:7T^yw-g^(O0>^^ ^tgX{*##<lr|5a*i-Sia^^/5S, Cip/Kip:7r5y 

(10) cip/Kip^T^y-® fi(D5>^^fjei-f^ffltrWi-sH^/55> ^tf^5^^-y;5/— tf 

«^H^^-Cfc^±ta (9) iB«(D;^feo 

(11) :3.i:f:ar^^-y;«f-if«^B^^dS^Cip/Kip:7r5y-®fitc^'a-U#§F-4^V^ 
;^llIT--t?fo5_htci (10) teic<7):^f*o 

(12) Cip/Kip:7T5y-^ e {^|i^'a'U#SF-7K>;/i7;;^ia^^;J^ Skp2-efc'S±tfi (1 1) fB 
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(i4)Cip/Kip:7r^y-^So0^^pt^i-S^^;6^p27'^'"jt^^^tc#M6^'^e 
(l7)(a)i^-1'^^;>'a^^^. (b)i^'i'^y>-^#'t±^-:^— €j»s^^. Mt>'tc(c) 

Cip/KipM fi<^<'^ffl^PJi-Wi"'SH^?r=— Ki-Sit^^^^Ii^Cip/Kip:7r5y— S & 

i7)fam<^-<^i5'— o 

(19) i^-^i5^yv^S^ litfLI®(^-y-'f^y>'D-Cfe^±fB(18)fB^(^^i^i5^— o 

(20) i^^i^y V'fjfe^'hi^-t— f-^i^y ^D{cJ;«9«i4'fb^tLW-r^y ^^-fefe^tt^ 
^-if-Cfc^±ta (17) 7!;^ (19) (D{pJtl.3?>^te*!c<^-<:^^— o 

(21) i^-f rJ^y^/^fe^-t^^^f-^— CDK4XfiCDK6-Cfc^_hte (20) tBife<^^i5^i5'— 

o 

(22) Cip/Kip7T^y-®e(0^'^ffl^Pt*i-^H^^/!)5^Cip/Kip:775y-®&(^^^ 

(23) Cip/Kip:7r ^y e (D:9-^^{J£i-<^^ ^Wi-?)ia^=-;J>s ^ ^xt^^^^^^ • y ;5;>-if 

«^HT-T-fcs±te (22) mm<D^^'^—<> 

(2'i)^\f^^>"V:)y^—^mfi%m^^K cip/Kip7T5:y— ® a t-*^-^u#5F-/}?5'i5^ 
;^Hi^-efc^_hte (23) tm(D^^^—o 
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(25) Cip/Kip7T^y-M m (C5^^U#^F-2}^Vi5^;^H-7-;65. Skp2T'S>'5±tB (24) (D 

(26) Cip/Kip:7T5y-® fi<7)a^^|3g.Wi-6^i®?;6\ Cip/Kip:7T5y — ^ S^ri-K 

/^siRNA-efe^ (26) mM.(D^^^—o 

ni^^^-r/)^^=i~V't^m.mmm%:muir:s>^t:^^h^j:^±§& (w m (oi^ti 
(29) _hiB (17) 7!>M (28) (oi^ti:d^izmm(D^^i^-^^^'r^'tmmiB^^mm mm 
m)'tmmm:()K 'mmm. mik^'t^mim. ^oj^tt^L^^^. m^m^mm. ii:m 

(31) ±m (1) (16) <Di^ti^^<D:^mizxmht\.fc>L-mmmo 

(32) 'i:«^s^^i-^{Ei^(7)?^=^;^?i-cfeo-c. ±iB (29) m^(Dmmm.0.^xi'i 

(.33)'Lmmm^^. 't-mmm. ^ski^'t-mm. ^<>ik\^'L-^^^ m^^m't-nm. mm 
m'L-mm. 't-n0kxi-im^'L-^±x:^^±m(32)tm<Dmm:^m:o 

[0033] ^mm<D:^^ii^m^ ^sd^tc^o. 't-ms^(Dmp^K:i3if^cip/}<dp:7TVj—m. a 

M^wmit.!^y.rmmtimmmmmm^j:mm':.^^^x^i^{^mm^ti^o 

[0034] [|lIl]DlNLS^t;?CDK4a^^^^h^^>^:7a:i^i/3^^LfC'il^|^^fflJ!S(c:*3{t^p27'^'''g 

[la2]DlNLss.t^cDK4it^^^^7v^>'r^l^^v'3>-bfc'il^^0^*fflJ!S^c*3{t^p27'^'''s 
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&(Dm&o LacZiS-IS^^- ;Cont) Xi^iDlNLSmB^RXfCDKAmB^ (T^) ^ 

^T<D't-mmm (CM) x\-i.mmwm^ (ref) v ^-cin vitro^if 

[|g5]'L^^^J3Slc::j3{tSSkp2S fiOl^mo FBS$lJS5:X{iDlNLS+CDK4^lMT(^'i> 
m6]Skp2l&B^(D^^mi^^^p27'^'''m&<Dm<Po DINLS. CDK4. ^t;?Skp2a^ 

^^'L-mmmi^hy>:^^^i!^i^3:yi.. p27''""sso^?i.^^t^u/co 

[|117]D1NLS. CDK43fe-a?(;iSkp2it^^^^*B^$-arfC'i>IK^JiatCjo{tSp27'^'"® 
e (Dm&o D 1 NLS + CDK4 JlfK-T- ( ±^ ; Cont) X «D INLS + CDK4 + Skp25ft^^^ ( 

J^mmMxh^=7^^^y^'f->(.LC) xmrnL-tc^ (TS:) . ^^m:^P^^mz.X^p27 

'^'"m&fDmmi^mm^^fii'tco m^. m^i^p27'^''\ ##.^ii^/^3^T•T^^^^^ 

m8]Skp2mB'f-<D^Wmm^^^'i:^^^'MS^<^i^^iS:myi3W:o LacZit^K^- (Cont) 
, DlNLS+CDK43t^^^^ D1NLS+CDK4+Skp2it^i^. XtiSkp2jtfe^^(D^^-^ 

[|2l9]p27'^'"jlfK^#Ml^siRNAO^^m{-iSp27^""®e<^||g^>\ DINLS. CDK4 
afK-P^t>^p27'''''aSfs^^#M6^siRNA^^M,*Hiiatc:h7>';^:7a.i^v^3^b. p27''""S 
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a^E-7-(Cont). DlNLS+CDK4itfKT-^ DlNLS+CDK4jt'(5^+p27''""jl{K^^# 
DlNLSl¥t->y-bp<0.05„ 

mmemm'^(09yh<D.b'm^m\i\ ^Wi^:^m&-m-m^m^^m^f^ ^:sham 

-To 

p27:p27''''''®fiKtr^-t-o 

m^^m(Dmm^^j:0^mm^^m\M^o m^it. Molecular Cloning: 

A Laboratory Manual (Sambrook & RusselK Cold Spring Harbor Laboratory 

PresSx 2001) ; Current Protocols in Molecular biology (AusubelPj^sl^ John Wiley & 
Sonsx 1987) ;Methods in Enzymologyi/y — X(Academic Press) ;PCR Protocols: 
Methods in Molecular Biology (Bartlett & Striling®^ Humana Press^ 2003) ; Animal 



wo 2005/049822 



15 



PCT/JP2004/017274 



Cell Culture: A Practical Approach ||3iK(Masters|®. Oxford University Press^ 
2000) ;Antiboides:A Laboratory Manual (Harlowb& Laneli^ Cold Spring Harbor 
Laboratory Press. 1987) ^#mo:ito *^C. ;^^0^^»^^*3V^•r#fiB,$t^?>*BJ3ait« 

Invitrogen/GIBCO^±. Clontechtt. Stratageneth^<7)ffi|SII#>ii^bA^"lHg'^*>^ 

o 

[0037] ('L-^mms^(Dmm) 

[0038] >\L^mMmm^^^£n>^<^-^—:^-<^^^i^^ ^^^(D^it^^xu:^^^^^^ 
6^#:fimm$tLT*3«9. s^Mi^^mir^:it7!)^xt^o 'L-mMmmmxn'hm 

U ANP. GATA-4. Nkx2.5. MEF-2c^^^mfhMo 

[0039] fc^v^{^. ^L^mmmmmxwt-mmm^m^-^-:^—<^^^i'i^ m^^(D^^ 

, htnxif^VK ANP. GATA-4. Nkx2.5. MEF-2c)l[6K^='— Ki-^^@^ifi^lJf:iiS 
^"Cfcl^s National Center for Biotechnology informationOv^ai>'/''^>'^(GenBank) 
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[0040] m^. ^m^^&ommhT^Mmicmm^Mo mh. 'mmm7!)K § ^Lt^i^m^^ 
[0041] «pj!-eis^$ft^;^fe}i. m%Wi!i^(D'bmm^p^\z^^-t^^bmms^^w.m 

. J. CUn. Invest. 75:1770, 1985;Meidell^^ Am. J. Physiol. 251:H1076. 1986; 
Tameunori^. Am. J. Physiol. 275:H2036, 1998) Sr^ff 5o 

[0042] ^fc. mm'L^mmskt\.xi^. ±m(Dmi^mh-r. wmm^hi^^tmmL-xnhti 

. m^mmmmtL^xjK<mm^tix\^^^'^^:^. i^/i-. \ihm<Dm^W}!^^M(Dm 
n^mm, (Esmm ^^m^^mmm (Ecmm . j^^Am^m^WMm, (mapo ^co 

. 'rxizmmm^£-:^^h=^-^>7!)mii::^tixm. mm^it. mmoy^^mm. mx. 

(i^ Manipulating the Mouse Embryo: A laboratory manual (Hoganfel^^ Cold Spring 
Harbor Laborayory Press, 1994)-^^ Embryonic Stem Cells (Turksenl^N Humana 
Press, 2002). :Sit;^^1S^C0##JCiS^(Matsui^>. Cell 70:841, 1992 ;ShambIottf), 
Proc. Natl. Acad. Sci. USA 95:13726, 1998;7Ria#f^||6,090,622-8-;Jiang^>, 
Nature 418:41. 2002;ai^<25j^^01/11011^)^#Mt-^^^{-<3:«9. ^tl^^O^tg 

[0043] *fc. -4^mm\^m\^^^^tt^x^^wmm\t. Jutecos^fcipg^-f , Esmutmu 
(D^n^m-t^wmmxhMmmnmx-h^o ci(o^#. Esmmhmammt 

$bi-f*^^h—^ (teratoma) ?fMtg^=3r^7-^e7^?fMtgi:V^ofc. ESUM^^^ 

mmm^^m^m']^n^h-^x'&m'r^:Lki}^x^^ M.-w-mt\.x\-^. ^mmm 
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^ sii^^iimo2/o5i98o^)^. mm^mmt:CRZH2^i^x'^mvxnhfitcnM 

JiS (AbuljadayeK Curr. Med. Res. Opinion 19:355, 2003), ^btCfi^ife^^^l^l^^flStC 
^M-t^WMf^iLih. Nature Med.. Advance online publication )^(DESMSI^tM 

[0044] Esmmtmnmm^m^^j^y^^mm. xn^mi^nmm-ci^^j:\^^mmx'h 

5,736,396-^ ;Pittenger^. Science 284:143, 1999)-^CMG^Jia(Makinob. J. Clin. 

Invest. 103:697, 1999 ; a^<2^P?g^01/048151-^) . iSia^t-S^-r-SSpoc^* (H 

[0045] ^^mi^^^ ^-c. nmrnTb^^'L-^mm^^m-r^mm^tx^xit. 'Lwms^<D^A 
m^. nm^^mWi. (hanging drop)i^^?i. -^Wimmt<D^m^m. mu^^ 

m^i^^^^Xi-is m^^^(^:ljW:7!)miL^tlX:idV). mM^i-i. m^it. Embiyomc 
stem Cells (Turksenii, Humana Press, 2002) <^#/.C###^-^. 1S^O##:SCjl^ 
(Kluge^s J. Clin. Invest. 98:216, 1996;Wobusb. J. Mol. Cell. Cardiol. 29:1525, 
1997;Kehat^. J. Clin. Invest. 108:407, 2001 ;ChunhuiP3. Circ. Res. 91:508, 2002; 
Takahashie>, Circulation 107:1912. 2003;Fieldb, 7l^|S4#f^||6,015.671-^;Chunhui 

[0046] {'t?wmm^mm^-^^:^m 
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[0047] ^^^uiyRxfcDm'L-mmm^mARrjyxi^mm^'^^fcitxD. Mi^Mm^j: 

:^m(Di-Dtvx.mM^tb^mmiz.n^L^fcDNLs/cDKmmm,(Dm'¥xmRxf 

m^mi-^tmx^^o t^^. ±m(Dmmmm&rjt^:scicmm^tix\^^^}i^mi-±. 

[0048] :^mm(DmMizm^x. -^^^v^^RxfcDK^'t-wmmzmARxj^yyin^m.^ 
■^^:f7mn. ±nEDNLs/cDKmtmm:<Dm^^m^n^:ijmx:^tnt. m^^n^ 

^i^})^^D3m^^^mm-r^^thx^?>a 

[0049] — CDK^LTf*. Dm'^^l!^Vlyi^X'oXmm\:^n^h<DX^M^<. CDK4 

"T-i^^—p^iz^i^^xmrn-^mxh^fcib. ^m^xhtm. #^6^?5t:/^-r-^— 

[0050] '^-c^v>^Rxj^cDK^'L-mmm^mA'r:^:^mti^xi't. m.^mAm<Dmm^tf: 

, mAhfcmiSi^(Dmmi^^^'t^wmmcommnfhx^^^thrcm&i^^^. mp% 

Km'T^^^^ttm-^l.W ^(Dfz.ib<D:}vmb\^X\t. #^e:^tt^PS^L7'^V^;0^ _h 
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nucleoprotein) (DNLS-rfeS (Davyb. Cell 40:667, 1985) o i^StiT? 
y^^#-<-^tf^-f'>^-e*>«9> ^Jx.^iSV40 T ^J!^<DNLS@B>?IJ ( 
N-Pro-Pro-Lys-Lys-Lys-Arg-Lys-Val-C ;iB?IJ#-i-l) i)^^\fhtl^ (Kalderonb. 
Nature 311:33, 1984)„ m^mWt. m.^^T^mtimiOr^y^^mXX^=7^^ 
— ^-f^^o-CV ^^^^^X\ Bipartitei5'-i':/(DNLSi:l^^itL6t)0-e*?S (Robbins^>. 
Cell 64:615, 1991) » :^mJ^(OUM\Z.id\^xm\^mi^\^±MZM<D}£^Xh^<. 

"t^mti. ^xxfNusmwMB^(D:K^'mm(DmM^m<Dm^t^(^. sv4o -mm 

(DNLSm^m^mibm^Xh^o mX-iS:. SV40 T^i^<DNLSgE^iJ^-^tf >^^:^5:k 
pEF/inyc/nuc;5>^ Invitrogen^td^^rtilS^tl/'CV 

[0051] 7is:^p^^^:*5v^-c. cip/Kip:7T5y— -'Wt(Dmmmmi^^\^^x. ms^m 

@^ COi^-^:^^y V-CDKlS-^^:. ■e^!lx.(»-l'i^y^^D-CDK4/CDK6. ^^^^V^A/E- 
CDK2^(D:^tg^Pfi*i-Sri:;6S^b^^rv^-5(^^l^i^UTSherr & Roberts. Genes 
Dev. 9:1149, 1995%#fi^)o 

[0052] cipmp:7rvj-m&(D^xh. #{cp27'^''n*. ^(Dmm^xfK!\^mm-tm^ 

7bmisbhtlX\^^^o p27'^'*'«. TGF-iS «t-J:^*BM:«S^#-ll:b/cilfflJ3S{::*5VNT 

. '^^^v^^E-cDK2m'^i^t^^'k'r^m^tl.xM^m^m:&^MKof[h. ceii 

66:1217, 1991). GlJK^ih{J:P:b^A<^^J5SiSJ^PiiH^^'t-foSri;6S<2f^-efc5 

o mx.\t. nmiW}mmmi^^i-f^p27^''"m&<^mmm^it. cmi^^^i-f^mmmn 

W±^^mir ^{Polyakh. Cell 79:59, 1994 ;Toyoshima & Hunter Cell 78:67, 1994) 
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p27'^'^S||^/.e^fiJ^*aoTV>Srt^^$tbfc(Nourse^. Nature 372:570, 1994) „ 

^<Di^(Dmm^^K). p2r""^T>p57"'>'{ip27''"''i!j:<{j^ifcit5t. mmm.mzi^m:m 

't^^tt^mhtAZ.:^flX%X\^^i.Maxnpv\zeh. J- Neurooncol. 51:205, 2001; 
Conqueret, Trends. Cell Biol. 13:65, 2003) » ^^^X. ^\-cm'^\Jk.WM.f}^-^^^"^f\^\i 

. j^T. ciwmt^TV)-m^b\t.^ p2i'"*\ p27'^''\ j&.wt'^<Dm. ^mtx.< 

[0053] i^mm(D'mm\^i^^^x. c\pmY>-7T^^)—^^(Dmm'^m^^mm-ir^:^mn. 
m^^fvkmMu-^^/^tK ^(D—mtvx, cip/KipMS<^?stt^ffiitij-r§:^fe«x 

[0054] ^if^^>'f*^-C(D^^^JiStt'{c::^Sri-#?ii-§5}fy^r^K-x?fet), Cip/Kip:7r 

{c:j:o-C|^8|5$tlTV^;5(Paganob> Science 269:682, 1995;Maki & Howley, Mol. 
Cell Biol. 17:355, 1997;Uranob> J. Biol. Chem. 274:12197, 1999)o IP*>. ^If^^ 

^^mmtmm (ed . ^if ^^^^^^^^rt:^^ (e2) Rxj^::^}f^i^:^'V^-^ (e3) (om 

m'^m^i^X^x^ ^y^t'=¥^:^^;6scip/KipM (^f=3r^^'ft;) Lfc 

m^ ft^6^tc:26S:7"cr7"Ty--i^}Cii95>i?i?$tL§o ^<Dfcib. Cip/Kip^&(D^t^'^ 
(J:fcfc:l90jl-Cfc^o 'L>^iBiJS{-^A-r^i^Ki:bT}*. Cip/Kip® ^ <^^f^^>' 
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[0055] m.^. ^\f^^^^'V:ff—^t\^x\t. APC/cm^i^-^yBcm-^i^. scFm-ki^. 

5!:i^{^Nedd4. Ufd4. Rad5. Radl8. Parking. ^^^<(Dj>^^M^^^hflX\f^^o tfz 

SCF""^'°. SCF'""^(^^^O«S;0S:}|p^^bTV^^(Pattonb. Trends Genet. 
14:236, 1998;Jackson & Eldridge. Mol. Cell 9:923. 2002)o CIp/KipM & O^t'^^ 

^^(75"^, #t^Skp2i:J;{m^F-^V:i^^^fij5^ Cip/Kip^fi-lrBI^^ IS-^L. ^ 
^S&{^:5^?y:3.tf^^>^^t^#;!J^§■ti^'5wi::elS^fettl:v^S(Ca^^anob. Nature Cell 
Biol. 1:193, 1999;Tsvetkov6>. Curr. Biol. 9:661, 1999;Bornsteinf3^ J. Biol. Chem. 
278:26752, 2003;Kamurae>^ Proc. Natl. Acad. Sci. USA 100:10231, 2003)o ^(Ofz 

^mn(D'mm\^hfdo. 'b'Wmm\H\zMK-r^mm'i't\.x\^^skv2wn^^ 

[0056] Skp25HS^=-f*. DEtCth (Zhangb^ Cell. 82:915. 1995) . (Nakayamab^ 

EMBO J. 19:2069, 2000; iJLi6>. #BB2001-224380-^4:5f#) ^ 7yh^<^lb^t?^^ 

(^^^^^cODNAt^— i5?-<— ;^ic:*3V ^xnm (thSkp2 : U3376K AY029177 ; 
-^!>x^Skp2:AF083215. BC003468)o ^<DfzJ^. ^m#-efc^^{^. Skp25t{K^^lC# 

skp2il{5^^^#"Kffli--5^^/6s Brt^-efc^o ^^0J(^^ife{;i>^v>6Skp2 

it^i^fi. th. -v-iJ^P^. nifLiJ)i^S5l5Skp2jt^K^^-Cfetb(i. HH^OfS 

[0057] /^*3, 2(s:^^(^||^g^^:^oV^T. 'L^^;NBiiS{C#A-rS5t^-7-^LT{*. Skp2a^s^ 

(^^^cfie>-f . skp2ii^^. cip/Kip?i&<7:)^tr=¥5^>'fti-S.t>VX(i^^?^<Siii"S 
0^=-^^— K-rs3t-fE^=- (i^AT^ cip/Kip® -efcttj^^ 
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[0058] tfc. B:^. Cip/KipH eo^lfdr^>->fbtcM-^b/^<i:t>. p27'^'"S 

J^JL^-a-Sc&'CfeSNucleoporinSOCNupSO, NPAP60, pl63^:>b#^tt5) (Buerginb 
^ g>C!l'N#rFll926,236-^;Muellerb. EMBO J. 19:2168, 2000;Smitherman^. Mol. 
Cell. Biol. 20:5631, 2000;Buerginb. ^H#fF^6,265,562-^)-^. Cop9^Xi5^>ny 
— ^<D=|#J5feia^^-Trfo§Jabl/CSN5(Tomodab. J. Biol. Chem. 277:2302, 2002) 

iJ?— -e*)5CRMl^^-^L. :^^{e:#tTL^A|$tl.§^^/J»S^p3ttTV ^§ (Ishida 
h.]. Biol. Chem. 277:14355, 2002;Connore>^ Mol. Biol. Cell 14:201, 2003)/5S, ^ 
^S&<D10{i-fey^aS^#M6^{^:y>'^{t:-rS^m^L-C. KIS (Kinase interacting 
stathinin);6S|^;g$ttT:j3!9(Boehm^>> EMBO J. 21:3390, 2002), :iOKIS%=2— Ki" 

V ^Tfi Cip/Kip:7:r5y-^ ^ (D^^M^^^ @ _hfaH^^X(t ^f^H^^iC'^'S 

[0059] ±iaoji«9. :^mm^mMir^tci^com-mts^:ij^i:(D-mi^. i^-ri^y^su^cDKc^ 

^•^e>d^^?ie<.^^3— ;^{CNLS^{^*Pb/cat^^^^. ilBCip/KipM^oi^^ 
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LTttx SV (Simian virus) 40!^7>f/V;p^-^i^-i'hp«;^fn^>^/l'^(Cytomegaro virus ;CMV) 
> y'>:^^M^'</^MRous sarcoma vinis)^(D^^/l':^iZ^^ir^-:fti^—$'—^. 
j8-Ti^5^^-::^n^— ^— , EF(elongation factor) 1 a •:/n^— ^^^^{f 

CAG:?'n^— (Niwab. Gene 108:193, 1991) #JC^jiT*fcSo 

[0060] ^mmmmmi^i^^^x. mu^(Dm^'mm.(Dfcib\zm.m-r^y'^'^-^—i'i. 

m^it. 't-^<^^^5.:t>'>^mm(Leeh. S. Biol. Chem. 267:15876, 1992) ■^5:^:^ 
^mm-^^^—^—. M^-tt'il^^^#M6^'^l^lliT>=3rU^HmM aw (cardiac anltyrin 
repeat protein : CARP) :/n^—i5^— (Cuob. Development 126:4223, 1999;S^<i^ 

[0061] ^fs:^8^{^::}3V^T}i. ±ISCip/Kip:7T^y— ® a<D5>^i^{Ei-;^&(7)n:b?)(c. m 
S <lr=«-K-t--53t^^=•<D^m (mRNA(^^^) ^fti^J-TS:^^. Xt^iSl^it^^^ 
M^oam-aii^PJa$-r§;^?*tfij;i"6TtgT*fe§o fiP*>. Cip/Kip:7r?y-se^ 

;i^2'->^/^;tae7yv;'>'^L<^i2'-:7y^;^^iy^>?i^^^:«^^bfc;ry=f^^^^^^^^ 
[0062] g 6^(Ofc*:){C^IJffl-et^;ry=f'^^^L-C(i. TV^-fe^^^DNA^y^^if-l'An&'l* 
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ffiV^fcRNA^#(RNA interference; J^T. RNAi) fe;6SfltSr$tb/c„ RNAii:}^. 

mm^tm — itmisiLtcMm ^m-r^ n^mRm^mm. ^ Km Air ^ t . m 

RNAi^#Me^^<e»fE^^iq]$iJ^&^LTfiJffli-^o{*Hii-efc^i:#^^tv-cv>fc^s 

, RNAiO>f^^0i^-efe^MV^z:7^^RNA(short/small interfering RNA; siRNA^|^$ 
(Hammond^, Nat. Rev. Genet. 2:110, 2001 :Elbashir^^ Nature 411-494, 2002)o 

siRNAt;ip-t-^^t5i. MtJ«{cf^M^^^^&{cov^T«. m^(D0mmm. m^\i: 

. RNA Interference (RNAi): The Nuts & Bolts of siRNA Technology (EngelkeiS. 
DNA Press, 2004)-^RNA Interference, Editing, and Modification; Methods and 
Protocols (GottH, Humana Press, 2004)#^#^i-'5:i^^^-e#'5o 

[0063] siRNAi-t-mmfj^^^v^^^-iimmKmpcTomxmt^^m^xmMi^i^m^ 
eit^-^{;i^M6^''c?siRNA{i. mmm^'f'(Dmi^i^Em. ^?*b<f*^M^Kv;e)^ 

'T'<Dmmmm^m-i. i^='^:yy<:y'i!7^(D{^^<DDi^Ay^—^^—:^K^\^^xmm'^ 

U10906. U10440. D83792ibT^^$tL-CV ^:5o ^fc. XmW:^ti:siRUA^^$Yir 
^fzt>(D^m'^-:^X2^yJ>.ibmW. $R^$tb-CV^S(Chalkb. Biochem. Biophys. Res. 
Commun. 319:264, 2004; Ui-Tei^, Nucl. Acids Res. 32:936, 2004: Reynolds^. 
Nat. BiotechnoL 22:326, 2004)o ^(Ofz.^^ ^WMXlhfVit^ p27'""3Hh^^, 

cip/Kips e itfs-T- \c<^m:WisimA^^mi ' mmi-^^tH)^ Rrt^-efeSo 
[0064] ±B<D:^^xi'¥m^titzsiRNAn:t])=^mmxn^(Dmmi¥<Dn^x^mir^^th 

jz^Ayrdmxmmir^::.t^m^i.^\ RnA^m^^i^—t\.xn. siRNA^^Ji.L#^ 
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U\ pjfg;^^siRNA^Ji.ffl-<i:7^— Ambion^±-^ 

Invitrogenth. TAKARA BlOtt. iGENEth^;{i^bl^A«lH^'C*>So 

[0065] ±ti(Dm^J-yiii^MB^^i^^—(DmA(Dfcib<D:ijmt\^xtt. <k^(D:^mt^ir 

[0066] ^^^yW^-^i^^— ^UTfi. T'fJ^-iJV:^. T7^7|Si#!>-f/V;^ (AAV) , WhciT>^/V 

0 i^MMm%:>^^^)\^:^ (Hvj ;;a'J^ , -fev-ij^v^^-r/v;^) . w^'^i^-r/w;^. !7i?v- 

-^^i79—iim^^^t^. 0*b<{i. Tv'Ve7-r/V^-<i^^— ^AAV-<i^^— . HVJ 
^iJ'iS'— . Xf*WV^l>'1'/V:^-<iJ^i5'— ^^ffii-5:i^f-J;oT. ^^e^J'^ate^^^A 

*ll_h. i--<T<Dffim(Dth^JIS^I>*^<0#tb^J!^tc:#A-r^fc:fe{C'^ffi 

. ^(DJ;5^-DNA^^•^^J3S^^^^2-$/^v^f>fflJ3S-et>^^^<Jt{KT-^A;i^-^'#^ 
. o ^^^{-#<(^^J3S365|a^fex.DNA(X{iRNA)(D3fc°— ^1t^^tt^5ri;{)^b^ 2^ 
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mm3mmxi^:kmm^=(s^tL.fcmmmm^^m\^^tc:^m (Miyakeb. Proc. 

Natl. Acad. Sci. USA 93:1320, 1996)^, mWJ:in vitro^^y— i^a^^tdiS^^feC 
Mizuguchib. Hum. Gene Ther. 9:2577, 1998) i^X'0^Mir^:it7!)^'^t^o T'fJt? 

-r/i->?>f*z:^I^DNA^yA^Wi-SDNA^>^/i-^(D— o-rrfeO. ^^^<m%^fvr: 

nM-^^hii^-^mhfii^o ^<Dm^^T^y^4^i-^i-i. m^mwm^-^'h^Eim 

(dPb-C. m^(^##»lt^#fiii-§^i:;5S-e#§o m^\-£. Gene 

Therapy Protocols: Methods in Molecular Medicine (Robbinslffl^ Humana Press^ 
1997) ^ Gene Transfer in Cardiovascular System: Experimental Approaches & 
Therapeutic Implications (Marchlffi^ Kluwer Academic Publishers^ 1997) s 

Adenoviral Vectors for Gene Therapy (Curiel & Douglasl®^ Academic Press^ 2002) 

$tbT*3t). ^J;tf^^;^/7^W:tt5fcTS:^^t:e»Srfi|gbxVN§Adenovirus Expression 

Vector Kit (#6170) ^^m(DmM\mm-^mx-hv. ^mm^htmmi^^^ 

M^m^VX^^^iNakayamah. EMBO J. 19:2069, 2000 ;mm,(DWWe:iClsklRXf^ 

#f^:fc^5#f!i)o 

[0069] ^^PJ{C*3V^Tfi. ^-C^r^mB'f-tCDKmB^. ^iZ^ ±fECip/Kip®fi(D^ 
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u< ^iioo^as (moi = 100) {zmm^fc^xm^^^^^tim^i^^ \ tfc ^^/^ 

[0070] 7is:^B^O!gijOB#i:bT. (l)i^'1'^5'y^-Jtf5^^. (2)CDK3t^i^. (3)Cip/Kip^ 

. mm\:.^<!^^'^-mm^\z.m^K-r^:)j^t\.xn^ m^^fi^m'^\^^i^^^-b^^ — 

[0071] (it^^^f&jS^fetU-CcDilffi) 

[0072] mMu^^mm^-tm^w^^^-f. m.m^:hm^^'omnm-t^^ti)^x%^o 
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^u—hm mK.it. EDTAJ^c^') . Ruyxit.^(om(Dmmh^ts^^tf)'^x^^o ± 

a#<^¥Mt. mn. p^m. Rui^^m^^i:t'(D^mzj;L^\:.xm'^ 
mm\^xm^^^^''^:d^h^^K mm^xhtut, i^-m^mm^m's:. ^m-r^^t-A^ 

1.0 g/kg^^OfSffl-Cfct). 0*b<?*lOAi g/kg— 100 mg/kgS^(Df5IS"Cfe§o X 
m-i. ^?^L.<{ilO'— lO'' pfu/mL, M{C0*b<{^lO'— lO'^ pfu/mL-efc^r^/JSM* 

[0073] :^mM(^mmm^<i^i-i. m^m^'f'mm^^^—i!)m^^ji^:^^^^i^—xh^ 
m^. V7i^y-'j>^t(Dm-^i^ti^xm'^L.xhx\^\ ^(Dm^j:^mi^x<^x. m^'t-m 

Mi^Mtl^Xi^^ N-[2,3-(dioleyloxy)propyl]-N,N,N-trimethylammonium chloride ( 
DOTMA) -^dioleoylphosphatidylethanolamine (DOPE) ^fcif^-^tf #<OiffUV^JJgK 

MMiimm^ti. m^^£mm^^m\^^tih^i^:^-7:r:^iy3>':dm^^tix\^^ c 

Banerjee^ J. Biomater. Appl. 16:3, 2001 ;Maurerfe>^ Expert Opin. Biol. Ther. 1:923, 

2ooi)o ^fc. Hvj^m(Dm^^)^'^^i^^^—-:f^^^mi^m0.^^^/i-^v^y 

— A^^V^fci:fe-fe. V^;bi^aHVJ-y>^<y— A^CYonemitsuPj. Int. J. Oncol. 12:1277, 
1998;Kaneda^, Mol. Med. Today 5:298, 1999)^>W^-efc§o 
[0074] ±fflCDjHST-^m^i^i57— XJi^tL^-a tf E^ia^^i*. >L^mBB^(D'bm<D 
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^ ■f^Ux.fi^ Gene Transfer in Cardiovascular System: Experimental Approaches & 
Therapeutic Implications (Marchli. Kluwer Academic Publishers> 1997)-^^ Vascular 
Surgery ||5)iS (Rutherford, W.B. Saunders. 2000) . Textbook of Interventional 
Cardiology ^4)lS(Topol li. W.B. Saunders. 2OO2)^(D0.m^mif^:Lti)^-C^^o 
^fc. ±m<D:^Wi^mMi-^fM^m^^^:^y"~-'rM^. Boston Scientific^t^ 
Edwards Lifesciences Corporation|±^^^b^Ai"^^i:35^'C#5o 

[0075] (:^mM(D:^m::x^^m^'^tc'\L-mMfi^(Dmm) 

. A^6^{-^^JIut14^-^-B^'l4^e(^^?i.t^^'f^-^i~S^^^<^^'^fi*^*^ c^bo 
it=^^^ji:t-'il>0^iia^iliR6^i-(Hmxi-'5::^?ife^^^(f btL^o Fieid*5j;t)« 

-test-fK^-^^mUtSitl^-TJ^-fe^yh^. -.'•>;?^ESiaiia(viigA^S^^{-<J:t). ^<OES 
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fF^6,015,671-^;J. Clin. Invest. 98:216, 1996)o 

[0077] :$:mm (D^tim(Dmmt\^x . :$:mm i^x^mm^tifc'L^nmmit. ^m±m^^ 

[0078] :^^v—:=->^iz^ir^i^^mMtvxi^^ mmmim^Gx%^i,<Dxhti\smm 
^mio-r. m:t}^. Wj^^it^m. mi^^^t-^m. ^mit-^m. mmw:.-^^. 

:^^(D^^/]^:p^'<^^—^m^ ^xmmm^mair^:^m. xm^y—j^mimAi. 
[0079] mmmwmmi^. 'L^mmmm-m(Dw^^xi^mmj:mtm^i'^-r:^^txn^j:o 

comm^mmti.fc:}?m^m^^x-h^\^\ ^^»;<7^XA^^ijffibfc^iyh}i. sigma 

[0080] ±m:^^v-^:^^:}jm^xmibf\.fcmw'^mmit. 'mmm(D^^^mmi¥m 
^mmmm¥m^^ir^fcii>. ^mt't-^m^M. j^sk^'brnm. ^-^sk^^^b^^. 
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[0081] ^mm icx'omm^titi'L-wmii^i-i. 'L-mn^x\^'tmmBmmm(Dmm 
mmi^ti^xm^^^^tii^x^^o 'M^Bti^xn^ 't-nm.M. ^sk^'t-^mB. 
ifiLttw^. m±m'\L-mm. iAmm'mm. 'L^m^^k. m^'t^^i^^j^t'^mif^^t 

m(Dm^iS.m^^^\^tlh<D. fc-5VM*^®t>U<«^S<^'i>0^1lS^>'— b (Shimizu 
Circ. Res. 90:e40. 2002)izmJlVfch<Dm. }f(Dmts:m^(Dh(DXhm\^^^::.t 

[0082] ±m(^^^p^'t->mmsk^mmumz^m.ir^:^mtvxn. mmu mm^^m 

Ki^:iUT—y'/l^^m\^^fcm^SLW^:^^iCX^^^'r^:lf^^(Murryh. Cold Spring 
Harb. Symp. Quant. Biol. 67:519, 2002 ; Menasche. Ann. Thorac. Surg. 75:S20, 
2003;Dowell^. Cardiovasc. Res. 58:336, 2003) ^^^(f #{CCltt^PS^b 

m^ir^t. #*3«>-C^V^f&^|^^;^^^i-:li^^SfR^$t^"CV^S(Menasche, Ann. 
Thorac. Surg. 75:820, 2003 -.Reffelmannfe. Heart Fail. Rev. 8:201, 2003)o ES^il^ 

^^(D>Lwmmi^.^ih]^'Lm^^(0't-mm^t^f^^xi.<mzMn^^\^^ 

Mtsevh. Mech. Dev. 44:41, 1993;Circ. Res. 75:233, 1994)o ^^{-ES» 

}S{^ig^o^?feV\ m^Xn\'^±^'^^^'^^th^m>^flX\^^{YAngh. J. Clin. 
Invest. 98:216. 1996) » =t<r>fz.^. .M»<^^^*5^OT^}C^2H-r^_htB<^'il^ 

[0083] ^xr. %w\^m-fximwi^x'o%w-mmm^w. ^xv(n>mmm-:^w^^ 
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[0084] 1 : m.^^Ty'y^^/>:^(DmM'} 

Dl (DlNLS)jt'fE^. Xi-iSkp2mB^^^t^TTy^4/]^:^^^i^—i^. U^^X.T 
v'y^^/l^^i^M^yh (Adenovirus Expression Vector Kit =7 ^^4:^) ^^\/^Xif 

[0085] IP*,. CDK4afE^^-^tf TT'y'>-Y/V;^-<i^i5'-, Ad-CDK4(DiM^ . 7°^^^K 

pCMV-CDK4 (Sander van den Heuvel1$± [Massachusetts General Hospital Cancer 
Center ;7|$H]J;I9A^; van den Heuvelb^ Science 262:2050, 1993)^BamHl-C^^ 
-t-5^i:tCj;«9-=e!>;x.CDK4 cDNAm}f^mm:U ^(D^m^T4: DNA ^V^^y—if^ 

^i^^^KpAxCAwtOSwal^P'fitCff AU-C3;^5KpAd-CDK4^#MbfCo J^V^ 

x:L(D=2:^^h^t. \ihT'ry^-f/i^:^5m(D^yj^DNAizmMir?>mmmm^mm^ 

DNA-TPC(^-^'rj)^-<:r^h^=2:y^U^y^:;^)t^}^hm}^^m^M(D293mm^h^ 
ly::^:7:i,^iyB>':^'±:S>:iti^X<0. U^XTf/^-f/V:;^^ Ad-CDK4^f^MLfCo 
[0086] DlNLSjHS^^^t?:/^J^5K{*. pRSV-cyclinDl (Matsushimeb. Cell 65:701, 
1991) S5l5<D-^!>^if^>?y>'Dl cDNAif>i-^, pEF/myc/nuc (Invitrogen) S5fe<^ 

pRSV-cyclinDl^MPS^^NcoI-e^Kffb. i^^i5'y:^DliE^J^'^tfB— (DDNAtHf^T- 
^l^MbfCo :7'^^^KpRSV-cyclinDl^^MiUTii^T<^2®S(D:7°^-r-=e— 
^rfflV^-CPCR^trVN, i^-r^^y>^Dl cDNA(7)C7feMJSr3— K-r^||H<DDNA^>lt 

[0087] S'-y^^-r— :5'-ACCCTCCATCGTAGCTGCTGGGA 3'(@a^lJ#^2) 

3'-:7°^'l' : 5'-TGATCTCGAGGTCGATGTCCACATCTCGCACGT-3' (gH^IJ 

[0088] ^tve)03S^(^DNAe^>lt^T4 DNA U;?/— ifMVNTiSMb. -^^>;^i^^:^y>.Dl 
cDNAOC7|^MiJ(c:SV40 Large T^i^S5l5CO;^#tf v^:/':^/^ (NLS)^m^LT3IlI 
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[0089] Skp2^-^trTxy!>-r/V^-<^i57— Ad-Skp2{i. -r!j7;^Skp2 cDNA^^tC^^bfCo 
•^!j7;^Skp2 cDNAf*. GenBank(C^^$;h'"CV>S-^^7^(75EST (expressed sequence 
tag) ^13—^ (Accession No. AA511897)^:/P— :/i:LT. 1^7x^1^ J!icDNA^-f ^7 
y-(Stratagene);i^b^^bfc(f Uj^). #§i2OOl-22438O^0J^»)o IP^> -hlB 
ESTi^n— V/{»^b^&t3:S<5v >-c''miiS:/n— :/^f^jKb. cDNA7^:/7y— ^Sl^ 

bfcm. o.l%(7)SDs^-^*i-§»f^s^fflv^T68°c-e^5fc^^Lfco nhntcmm^^— 

:/^pBluescript SK(St^atagene)7°^>^^K^-i^:^'^y— — ^OigSiE^lJ<7)^ 

^Srfrofco ^'^Js, :i(^)^tlcb-C^^$ti/fc-vi>;?.Skp2 cDNA<^)±t^ia^Jf* . 

GenBank(C^^?^^t?3!>5 (Accession No. AF083215) (Nakayama??. EMBO J. 
19:2069, 2000;cf ^J^^ <^^2OOl-22438O-^0Jlia#)o ±|S-7[>^Skp2 cDNA^Ir^S 
tL.X. i^T<7)2ffiii(D:/7'^-^— ^fflV^TPCR^^TV\ N*iiSt;iFlagiS'i/iB^lJ( 
N-Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys-C;gB^lJ#-^4) ^#U/c:-ve7;:^Skp2 cDNA 
m)i^MMUt^. (Invitrogen) OXhoIgpfSt-Jf AU> 

pcDNA3-Flag-Skp2^i5'i5='— ^f^MUfCo 
[0090] 5'-Z^y^-^--: 

5'-ATACTCGAGGCCACCATGGACTACAAGGACGACGATGACAAGCATAGGA 

AGCACCTTCAGGAGATT-3' (ga^J#-^5) 
^'-y'^y^-r— : 5'-ATACTCGAGTCATAGACAACTGGGCTTTTGCAG-3' (gfi^lj 

[0091] ^(v:pcDNA3-Flag-Skp2-<^^J'— ^XhoI-e§JKUT#fcSkp2 cDNA^^tf E^>t^. 

ita^lRi^fc^^^^KpAxCAwtoswai^^itc^AU. r(D3>?.5K^. thT-ry^^-Y/v;^ 

5M(^y/i=^DNA}cS5t5i-5f|jlJPS@#^^Si^^DNA-TPC(^-^-:h/V-<^^K='V 
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[0092] ±iB(D;^fer-{'^ML/c3aoamx.T7='y!j7-r/V;^(Ad-CDK4. Ad-DINLS. 

Ad-Skp2){i, CAG:/n^— (CMV^V/N>'i^— , y^) ^-T'^^l^ 'Zfn^—^— 

[0093] #m^iax.!>-^/v^}cov ^T. ^t!^^4/i-:^m(Dmu^nofco ±m 

(^3«0=';^5:K (pAd-CDK4. pAd-DlNLS^OpAd-Skp2)#4 A _bfEm^^X 

tl'etimmv'^^yi^=^mm60mm)-Vmm\^fc293mmz^ FuGENE™6 Transfection 
Reagent (Roche) ?rffiV ^til}:^:7zrL^iy3>mzX<0hv:y:^^^^i^3>'^n-:>fCo M 0 

^UT. mt^mm^emm^Mu i^'Mmisooo rpm, 5 ^m)i.xmi^L.fc±m^s 

'il^:9•8t(5000 rpm. 5 bTHUDlUfc JiMtr. 2^?>-r/l-;:^?i^^b-C-80rT'i!^#L 
fCo :L(D21lk^4/^y^m 15fil^. y^3-hLfci»ffi:7^;^n (25 cm')(C±g« 

M^=^—-f\z.m^x. w^mm^fz}-tj^i^my^^—^—xwm^x^^;v:K^mm 

^•frfco ^'L^^g|(3000 rpm, 105>^. 4t:) LTIHilXLyti^tr. 3^?^^/w;;^?^i:b 

T-so'c-eiipr^ufco ;io3^5fei>-r/v^^50iui^, ^y—^:y^—vu-z.^mmyyy^^ 

(75 cm')(c:J:t^Lfc293|ffllS(;i^^$iir. 3-4 0 ^}cM;55^i^b7t!i7^yK^j:t« 
T^7-r/V;^Srilil$-frfCo i^viL>^g|(3000 rpm, 105^^1. 4*C) LTHUIXUfcit*^. 4 

^t^^)v:7m.h\jx-'mv,x^mjt. :i(D4rjk^-fji-:^m(D::^mn. 293mm^m\^^ 

r7°7-^-Tyir^{cj;f9^^L:^ci:r.;5. V^-rH^>^^c:l0'-l0''pfu/mL(7)$Sffl|^ 
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T. ^^#11^ (multiplicity of infection ;inoi)-e^|Bf So fiP'^s lo(^^J3S{-lf® 

(D^4/i-^m.^^l^^^^ti^'^^> moi = Itm-to 
[0094] mMm2: DNLS/CDKMSLfc:'L^MJi^{-*5^t5p27'^'"S ^Kt^^lS] 

|l^4g@B]S'L^5>^(Cj;o-C'il^«&*fflJ!am:9-^lHlJDlLfc(Tamamoriib^ Am. J. Physiol. 
275:H2036, 1998) „ rc7>J:5f-bT#bnfcmcQ95%iiX_h{*. ^ih/V37<T-T^^ 

'L^M?NBJiS«^ 5%4=il^j^jfiL^(FBS;Flow Laboratories) ^^PLfc-r—rZ/VS/J^i^ 
ite(Flow Laboratories) {;i^V®#{c:i0^ffl7^^5/^/^l-iS«U. ;^^:^:55.^>'=3f:x-<- 
, 37T:t?24BtPfli:§*L/Co 0 . tg*?^^4ajfiLm<D-r— ^V^S/J-i$tfe(-3^^ 
Sl^24^FBli§^b;^c#. HJfe^yiT'pliL/cim^i^X.'^-f'/^^Ad-DlNLS (moi = 
10-100)^TJ?Ad-CDK4(moi = 100) ^i#ftSfCi^;!)Pb. 48^^^#Ufc„ }^r. 

)L. ^M#M<7)i^f^tci^-r:5^y^Di^e46iu^rDK4^S^^m$i±-s^<i;^s 

D1NLS+CDK4$1J^. X}*DlNLS+CDK4^3g^[>^^^^505feSo nW^tL^X. y-yV 

[0095] *-f . DlNLSJttJ«CDK4it^^=-^^Ab:^'iL^^^flStJ:*5V ^T. p27'^'® 6(^11^ 
T>^;^i5?>' (Western) :7^ci5/hfi{C-r;^f^b/Co Ad-DlNLS^t;?Ad-CDK4e7^/V:^ 
^hT^y^y^^iya^i^tlMR^i-i. 7K?nbfcPBS (Phosphate buffered saline) -e^5fe?#-b 

/>4(75PBS-et5— ^^?^b^C^s 1.5 mL<D3i5/^>'K/V>'^rx~:/(z:^L. tfc^<^5 
-f^^ftc^Tk^pb/cBuffer A(10 mM HEPES(pH7.9) , 1.5 mM MgCh 10 mM KCI, 0.5 
mM DrT)^mx.XmWL^fz^. 7K±i^X10^^mmi^fCo ^ICNONIDET P-40^ 

Mmmmo.2%{z:^j:^x^i^i)\iK.xmwvfc'^. 5^m7k±Kxmmi^tLo w-i^m^L- 

(5.000111^. 5^m)VXmcitm^. ^^4<7?Buffer C(20 mM HEPES(pH7.9 
), 25% glycerol, 0.42 M NaCl. 1.5 mM MgCl^, 0.2 mM EDTA)^1j\\K.XMW\^. 7K 
±li-r305^53Sl^fflbfc^. (15.000 rpm. 10^M)\^X±m=t^i\^U mW 
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^ 1 mM DTT, 1 mM PMSF, 1 ju g/ml aprotinin, 1 fj, g/ml leupeptin, 1 ju g/ml 

pepstatin (V ^"f tbt)Sigma) ^&Ul.tCo 

[0096] :i<Dm\c\^xmhthtimm.&m'i. i-^^^-y;v^fdoi x i(fm(DmMzL^^'rhm 

^:^^>'-:^xiyhM^^notio fiP*>x m^^iL-C^i^^^^y:/Dl^#: (Oncogene 
Science;Ab-3)Xfi^p27'^'"feif* (Santa Cruz;sc-528)^SJ^:^^-fr:^c^. 21lk^i$^t 
L-Xhorseradish^^^^y^'^i^y—^MM^'^'C^^lgifCi^ (Amersham LifeScience ; 
NA931)Xfi^!j7i^d?lg^^(Amersham LifeScience ;NA934) ir^J^^C^-fr, fetft:^)© 
•a'UfciiT:J!^:9-^^<^#lS^^I::^^3fe=3e-5/h(Amersham Life Science ;RPN21 09) ^ffiVN 

[0097] ^m^m 1 (-;^i-o &^nH(Dm^ (Nakayamae>x EMBO J. 19:2069, 2000 ; tfj^<^# 
DlNLS + CDK4f lMT{2:*3(tSp27'^''*S S <^#l!]{c:|iM/6S^fetLfCo 

[0098] §i#git> 92i'^'''m^(D>L-wmmMz.m^^^-m.mi\z.^(Dm^^^^yk^mz. 

Xm^fz-o ±U(D:)jmhmWi. Ad-DlNLSS.'C^^Ad-CDK4[j7^/Px^(moi = 100) 

1^:^-7 zr-^^^Biyu-ohwrnf^^. ^-</vy^myk(DAB^mm^iQ%^^/—j^xm'^ 

bfCo ^JC^p27'^'"^#:(|^_h) (l:l000^3|R)^I;?^1^/^3p<T•T^^^^^^^*:( 
DAKO;M0874) (1:100#|R) ^Hj:&$-&/c^. Alexa Fluor^tlfgs^a^: (Alexa-488*3 
J:U^^Alexa-568; Molecular Probes) {thKl:200^W ^X^^X^fCo ^fc. |fflJ3S 
^|:i4',6-diamidino-2-phenylindole (DAPI) WW.{1 tx g/mL) "C^-feb^^Co vl;fv?3<^)ta; 

A;ZEISS^± LSM510)T{-'ClE^Lfc:o 
[0099] ■?r<^*Sm^lIl2{c^bfc:o ai%^CD'MlPij8S(|gl't'. i^/V='P«T-Ti^^>'|^'l4(D|HJ3S 
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[0100] m^. DiNLs+cDK4mm^x^p27'^'"^m.M(DmM^K ^^u^/>xmm^fix 

V^S/^»^^^5^^^;loV^-CP^Sfc«). y'^>' (.Northern) y^ti^hM^^^ot^.^^^ 't-^^ 

m^mzmm^Mis^<Dt*-hh<Dm{z^\,^x^.DinLSRx/cDKAmm'f'(D^m 

;6S^btvTV^^(Carranob^ Nature Cell Biol. 1:193, 1999;Tsvetkovbs Curr. Biol. 
9:661. 1999)„ ^:iX\ 'L^^jMJiSlC*5V^Ttp27''""me(^^mftjd5>^i='^Ty— 

mm^. skmMmikmTX2AW^mmm\.fcm. Ad-DlNLSS.U^Ad-CDK4(moi = 

ioo)^mm\^maL^xA8m^mm\.tio — ^M^is^ifiLWfL^tt 

m^i^:^T^TTy—J^m.WMX:h^9^^->::^^> (20 m M) (Santa Cruz) Sr^^P-TS 
[0101] DlNLS+CDK4$lJ^^a^Tii. p27''""S eO|gii.ft<75^i:/^ 

ii*P;6Sfit^-C#/ci(lll3)o FBSfiM-t?li. p27'^-'(7)|gia4f*l^^bfCo 't-nm 

mm(Dm^m^Mh^j:\i^::.t7imht^z/i:^xmmn(Dm'fxu.iRU0^n:^ 
m50m). 'L^mmmc:fsif^p27''""m&m(DmM'i. •^^^vi^Dim^Rv^xxi-t 
cDKAm&(Dmp^m7mmz:¥fm&3Xi>^:it-d^^m^tifzo —io. y-^^^^y^'^:^ 
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[0102] 51 t^t. 't-nmmc:j^n^p27'^'''m&W(D:=^^^^>'^tm^^ui-^tiib. m 

vitro :=t-lf=3r^>"T5/i?-r^fTofCo P^^cel^i^;^^fe«. m^mc^^m^h<D^ 
Wiat^JCiUakayamah. EMBO J. 19:2069, 2000;4'UJib> #^2001-224380-^§^|ffl 
#;Harae>, J. Biol. Chem. 276:48937, 2001 ;Ishida^, J. Biol. Chem. 277:14355, 
2002) (c|Bmbfc;^&}cl!pD-CV>5o *-r. ±fS<Z);^&{cTWj^Ufc^L^i5;toJI}a^. ifii 
mmMV^mrX24mmmmi.fc^. Ad-DlNLSS.t^Ad-CDK4(moi = 100)^i#±l& 

(c^*pbT480#rBiJ:^«bfco ^ii<Dmxit. skmm.m^mrx48mmmmvfc 

10%»CDFBS?r*&±fe{C^;{JDL-C24^F^i^^UfCo *fc. ^flg^^LT. 10%FBS^*D 

±;u:^^u4^<-Kx^^^m. m'L-^m\^x±m^t^xtio mhntzttmi^. 0.5% 

NONIDET P-40^Wii}\iVti2mM(DB\if[erC(mW^Mx.XmW\^. 7k±KX30^ 
mnmVtl^. M^ISa^^a^^TofCo ^<D^. (15,000 rpm. 20^^1) 

[0103] ^fc*=ar^^^'fbS^£:(^S«i:U-Cffl V ^:5y=«>'t•'-:^:^^p27'^'"S fi Ji. ^"^-'^m^^sk 

:^<D^J3^tttti«^ (reticulocyte lysate) ^^V^fcin vitrolffllR^feijcl^j'^^UfCo iP"b. 
rl^MCOin vitro^^«^8Rdr5/h(TnT coupled Reticulocyte Lasate System ; Promega) 
^m\r\ mH(Dyuh=^-M^^\^\ Flag>5?j5'WlJ^#;!jDL/c-^!>x^p27''"" cDNAtril 
mtVX. in vitro^=i^MtJ?{Cffi3gR5rfTo^c:o ^<D^{e:LTf-^M^tl./cy3:/lf^i^h 
p27''*'^6i:#^J3S^4tBif>'>^/V(M&*i:b-C20— 40ju g)%, -^!>P^El^fi (50 ju 
g/mL) , -ei>;^E2/Ubc5® & (100 /z g/mL) . GST-UbSfi (4 mg/mL) (V^-f tb^ 
Calbiochem) ir^lC, M^MlO nL(Dl^}t^W(4: mM Tris-HCl(pH7.5) , 6 mM NaCl, 5 
mM MgCl^, 0.1 mM DTT, 0.1 mg/mL ^UT'^^:^::^^^-^-—'^, 10 mM :^y^:^^U 
T^l^. 1.5 mM ATP){Cf!Mb. 26'C. SO^J^fNgSi^C^-frfCo ^(D^. 
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^^yVm^^nofCo HP-b> m^<*:^LT^Flag^{*:(Sigma;F-3165)X{l^GST^ 
(Santa Cruz;sc-138) (^t>{::i:1000#f5)^SfK$-^irfc^x 2^i7ii^ti.X 

[0104] ^^%:m4\z7Ti-ro *-r. mi^=^>'h^—^^^t\^x^ mM^(D (FBsmmr(D)mmw 
[0105] [^jfe«?ij3 : skp2§ii©jiii¥a{c: 'L-nmmzmmvk.i>2i'^''m. e (^^^^i'^] 

t;65^fetvTV^^(Carrano^. Nature Cell Biol. 1:193. 1999;Tsvetkovb. Curr. Biol. 
9:661. 1999)o ^^It?. yiL^0«^^*3^t'5Skp2S e<^ISm^lJ^^^^^:5^i35'H&l- 
<J:«9^t^fU:rc„ >t-Wmf^^W^^. Ad-DlNLSRt^Ad-CDK4<Dh9:/^:7aL^i/3:/^, 
•^^^^iS^^'^n-zh^tfr^f*. ±K6(7);^fei:lllC-CfcS/!)^ Skp2S 
eo;^ttl<^fcJ??. ±^I^O^Skp2^^$:^fflV^fc:o 
[0106] ?^mtrlll5{c:;^-fo =i:^ho— /^^JJa^L-CffiV^fc^|*i^^J3S(REF52»)Ti^. 

ii5ifi$r{Ei-FBS^J#S.t;«DlNLS+CDK4$lJ^{iil9. Skp2® acD^^{±l=L<7tii 
LfCo L;?)-b. 'hWMmxm^tA^h^Skp2m.^(D^^mmtm^hf\^-f. DINLSS. 
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V ^tni>. DiNLs + cDKmm\cx'ommi^tip27''''"m. e (D^mi!)mu^tix\^ ^^'^m 

^Jl-ei^MbfcAd-DlNLS(moi = 100) , Ad-CDK4(moi = 100)^t;«Ad-Skp2(moi = 
50. 100) ^h^V;^:7aii^i/3>-L. 48mmm^l^f'^. -^^^D^Dl^ Skp2^r>*p27''"" 

[0108] DINLS. CDK4. Skp2C03o<Djt^^^^.L^^^J§S(c:*^mL/c^m^ia6{c:^b/c 

o 'L^Ml^^cDlNLs^t>TDK4Jl{ST■^^^>';^:7a:^^^/^>-i-§t, ±^<Dm^(m 

u 3)tmm. p27'^'"m&o:)mmm<mm^n^fco Ad-skp2^vj:^i5«{^^ 

^>'^:7rn^v'3i^b. Skp2jt^^^*^m$-^'5ts p27'^'*'® S<^^^*f»b<^^ 
ii^U i^i^ii(moi= 100)(^Ad-Skp2^i^^$*fc>i>^Mriip27'"'"Meo^ii 

[0109] DlNLSRXfCDKmi^^^h9>:^:7^^iy3:yl.tz'L-mmiZ^i1r^p27 

""""'(Dm^mm^hmzmp^Mm^mm^nfco skp2ji^^^^*^ja$-frfci 
^-5. mm(Dm^i^isn^p27'^'"m&(Dmi'^^m<p^^mtt>htiftio ^tc^ dinls. 

CDK4MUf}c:Skp2il^^^^|g3^Ufc'L>^jajia(3:^LT9^i5'i^;^^i/^&^ 

. p27'^'''m&<D^^i^'<M'iDWLs+cDKmm^t!^nm^m\mv. skp2se(^ 

[0110] [^itm : Skp2!i^iJ^m{e: j:S.i:,>i&^«faj|giimiiiil^m] 

'L^M*fflJ!a{CAd-DlNLS . Ad-CDK4, tfet/{;iAd-Skp2 (^tL^^tLmoi = 100) ^h^^ 
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m^7BmMt(Dm^mm3m^i^^ni.f^m8)o ^it^tc^u dinls. cdk4. 
[0111] mMm5:p27 siRNAiiimi^x^'L-mmsi^mMiSimm^'] 

D1NLS+ CDK4^Sbfoi>«5^ilSl;i*3{tSp27'^'S e 

[0112] p27 siRNA^mm^^^-^mm-r^fcib. yiyhp27'^''cDNA(Dmmmm\nn (^^ 

tTTfeofCo ^l^jJ'— -J^Vhia^U^b-Cti. 75/hp27'^'''cDNAO5^i5'l^:^^K#-^830- 
847 (5'-GGCAGAAGATTCTTCTTC-3' ;iE^IJ#-^7) , 532—550 ( 
5'-AGCGCAAGTGGAATTTCGA-3' 'M^m^S) . 372— 390 ( 
5'-GTGAGAGTGTCTAACGGGA-3';@a^lJ#-^9)(03a^$gfflb/Co i^T. iB^J# 
-^7— 9{^:S'^<siRNA^#K #4. #6tir^, SB?lJ#-^7-9(CS-^XsiRNA-#U #4. 
#6?r^m•rS-<^^^5^-^«^i-^l^^--mv^fc^fA:^U=^'DNAgB^|J^*4^XT<^a«9-Cfc 

[0113] siRNA-#l : 5'-CACCGGTAGG AGGTTCTTCT TCAACGTGTG CTGTCCGTTG 
AAGAAGAATC TTCTGCCTTT TT-3' (iB^lJ#-^10)&t>\ 5'-GCATAAAAAG 
GCAGAAGATT CTTCTTCAAC GGACAGCACA CGTTGAAGAA GAACCTCCTA 
CC-3'(@a^J#-^ll)o 

[01 14] siRNA-#4 : 5'-CACCAGTGTA AGTGGAGTTT CGAACGTGTG CTGTCCGTTC 
GAAATTCCAC TTGCGCTTTT TT-3' (@E5^IJ#-^12)^X>\ 5'-GCATAAAAAA 
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GCGCAAGTGG AATTTCGAAC GGACAGCACA CGTTCGAAAC 

TCCACTTACA CT-3'(Sa^lJ#-^13)o 
[01 15] siRNA-#6 : 5'-CACCGTGGGA GTGTTTAATG GGAACGTGTG CTGTCCGTTC 

CCGTTAGACA CTCTCACTTT TT-3' (iB?lJ#-^14)^t;«. 5'-GCATAAAAAG 

TGAGAGTGTC TAACGGGAAC GGACAGCACA CGTTCCCATT 

AAACACTCCC AC-3' (gB?()#-i-15)o 
[0116] ±^(D3m(DsiRNA^—^^yhMim^^t^ytV=i^DUA^T=^—V>^^^'^fc^. RNA 

^^^^1^^— (pcPURUe )3 icassette. iGENE^±) (DBsmMmiiKWAl^fCo ^(D^ 

mm^nm^^tpmjf^mmv. ^(dm^^ta dna -^^^^'y—^^m^-^x^mit 

VkM. 3;^^KpAxcwit(TAKARA BIOtt)(^SwaI§|i;{a:}Cif Ab^to J^V ^•rvl03;:?.5 
Kt. thTT'y!j7^/V;^5M<7)<5^y-^DNA{c:S3fei-S^JPfi^^^!a;Si^^DNA-TPCi:^ 

'm-^m.^^T'fy^-(;VMAd-v>21 siRNA-#K #4. #6)^f^i^L/Co ^ 

[0117] DlNLS^tJ«CDK4jHK^^^h^V>?.:7^:^:y3:/b^c:^L>^#HJiS{C. ±iBp27 

l^bTto iPfe. 'il^lS^I^{^Ad-DlNLS, Ad-CDK4, ^t5Ad-p27 siRNA (^tl^'^^moi 
= 100)Srh^i^^:7a.i^i/g^L. 48fI#r^Jt^bfc#. p27'^'*'S a<7:)|gm^l>:3^^i5'>' 

p27 siRNA(#U #4. ^^)^>LWmm:.^'^-^^^Z.h.\Z.^'0. p27'"'"||S<DM^{i^L 
<l^^>b. #{Cp27 siRNA-#6-e«p27'"''®fi(D^mfi^5^^if^^fepDtl.^^</^o/Co 
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p27 siRNA(^^^fi. p27*^''m&\z:m.xmm^ti:mm^^^^u p2r"*'^&^ 

[01 19] iil>|^^Jiat-Ad-DlNLS . Ad-CDK4. 3fet;?{CAd-p27 siRNA-#6 (^th^ 

timoi= ioo)^h7^;^:73:i^s^3VL. ^o^o*(Biia^^MB#6^l-a'J^b/-o 

{i^(D«^;d5,1^3{^lCii*Pbfc(lllO)o :mi-^b. DINLS. CDK4. p27 siRNA 
. lt'l4?*S]-fiSi:l-TLacZ^m!>-l'/l'^?r^^$'1^/-'L^^*fflii^. MTJ?(e::Ad-p27 siRNAO 

[0120] mMme : Skp25t^^<^>5^^J^^(- J:5'C^?pfi^^] 

V ^fc^^t^Sr^TofCo ^^^7^/K^f^Mf*Dairakue><^;^fe(Circ.J.66:41 1 . 2002)l;iS 

[0121] .L«-^C0T7=V'>-f/^^-<i^i5'— 2*A{*^ J^lfiL^25— 30^(Z)rBl{;ifTofc:o ±tB^ 
ig^!lT*f^li"K>ffibfct><^iilIi3:yh<^i^;'j|ffiTxV'>-r/V-^l^(l X 10^— pfii/mD^iife 

[0122] DlNLS+CDK4^ao^^^^Sfci6. Ad-D1NLS(1 X lo' pfti)Md-CDK4(l X lo" 
pfii). Ad-LAcZ(l X 10^ p(u)(D3U<DTTy^4^^:^<Dm^}^^^A\^tcWJ^f^^^y 
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Ad-D1NLS(1 X lO' pfu)Md-CDK4(l X 10^ pfu). Ad-Skp2(l X 10* pfu)03^0T-rV 

LT. Ad-Lacz(2x 10' p?u)^mxi.fcmmmi^r . ^conmitx^)^mnfco ^j^i^ 
[0123] ^-f . m.iknmmtmKm't^mm^(Dmmtvx^ ikm^(D>\j^mh^^^i^ 

(cTnTKjl:^^g!J^Ufcl(0'b^ienb^ Lab.Anim.Sci.47:486. 1997 'My^h. 
J.Pharmacol.Sci. 91:151 [Suppl.I], 2003)„ S^S»2^^^{J:ISJKJ:«9g^jfiL^U/cjfiL?g 
^^'L^^M\^XjhL^t:WL^, :fy—^^T^y^])—y-iRoche Diagnostics)^fflV^•rcTnT 
iW.^m^L-tio ^(D^^W^s J^ifD.S?ti5^^C0cTnT{it(* . Shami^fCIlt^L. Conti^, 
DlNLS|$&tJ?Skp2|i^-e[M^7i?±i;!3Px)S^btbfc(Shami|:0.2±0.0 ng/mL, ContS^ 
:8.8±0.5ng/mL. DlNLSIi:9.1±0.7 ng/mL. Skp2^:9.9±1.3 ng/mL)o Shaml^i^;^ 

[0124] nmmemm^. m^^w^mmmiPovier vision 8ooo:M^?^v-U:^M^m^\ m 

^nofCo yiyV\Z.^d'\y{^^y—;V:^m t^:>'7v^MSigma)<Sr^lg|^^^bT^ 

&^rt^0*i^(FS)=(fe3S7^S!^-ilX*i7|5jffl^)/l[£§S^^^ X ioo(%)„ 
[0125] ^/c. ;fe^SWi^B^-KjfeT'ti-a'Jt-^rt{cj;t9:fe^fe5S*ffl®^. HXli^W® 

](%)o 
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[0127] ±.m<D^m^^^'t^^^!Sa.nmmmm^^n^'tmm^mi-^i^fc.i^^. shmm 

. FS*3j:T^FACfiConti¥i«9t>]«V>'fitSr^bfc. E/AffiJCljSV^T}*. X^mWi^^W 

^J:^i!)m^htl. Skp2i¥«ContP(C^b^:t{-'(g:V>'fii:^^bfCo DINLSS^-Cf* 

:2.30±0.25, Cont8^:5.49±0.86. DlNLSi¥=3.69±0.68, Skp2S¥:3.44±0.57:n=9— 
12)o 

[0128] 'MM^XSI^MJ^Oig 0 }C.iL^lktTlt)^0»*ff ^^To/Co ^5/h{C^> 

:/JE^7>';^■7^3.^i^— #;!5^-7^— 7'MSPC-320:Millar Instruments)^^fe'L^^F^(iI# 

AL. ;fe^li5^*iBg(^>^t^-e$?5:fc'il^^ffi(LVP)oS:;'c^5)•iiS(dP/dt max). RXf 

dP/dt max^|W|B#f+a!)(^LVP-e|^bfcdP/dt/P max^ffSUbfCo "t/c. :fe^i£3fiBgO 
mM-efe'5LVP<Z)ib/J^$^:9-3i^(dP/dt min)^U?;fe^*£?S*^ffi(LVEDP)$:ffiiJb 

[0129] [^1] 





Sham 


Cont 


D1NLS 


Skp2 




9 




10 




12 


10 


LVEDP (mmHg) 


3.4 ± 


1.2 


13.3 


±2.5* 


9.5 


±2.3 


8.5 ±1.7 


LV dP/dt max (mmHg/sec) 


7457 ± 


308 


5572 


±230" 


6022 


±264* 


6183 ±250* 


LV dP/dt min (-mmHg/sec) 


6492 ± 


312 


3631 


±182*' 


4047 


± 270* 


4449 ± 248* * 


LV dP/dt/P max (1/sec) 


75 ± 


5 


40 


±3* 


51 


±S« 


54 ±4** 



^:Shamfl¥(-^Lp<0.05o ":DlNLSt${C^bp<0.05o 
[0130] ShamPlcMb-C. Contp-efte^*A3S5^^t3iE(LVEDP)/J|5^^{Ci^VMit$r^L/Co 
^fc. tE'L-^mB(LVP)(DM^Wj^MmidP/dt max). :S/J^^^^Ji^(dP/dt min). 
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iii^^mRxfmmm^mTvx\^^^^t^M^i-^o oiNLsa^-r^i. dPM max. 

dP/dt min^t;?dP/dt/P max<DZ^(Dlre^th. ContP^Jt^Tf^ V ^'filtr^^Lfcio Skp2 
l¥rii. #Jgll<^^tjDlNLSS¥J:f9tjHf-SV>jjl%ML. dP/dt min ^T>'dP/dt/P max 

[0132] 'il>^t6aiJ^^<Di^tti'(l>iIg^ffiv>, ^«j6<j(:fe^)ffi-^^ftll<^f^^^tTo 

f:io M^^^l::ffm-t. PfefFer^>(D$g'S^(Circ.Res.57:84. 1985){C2pCfCo IP"^. 

;{i^b^a:i:4^7K^0.72mL/min(O5£^r*^Ab. iEE-^^ A^^5^-Y^h(-tB^Ufc 
(LVEDVD^^ttlbfCo 

[0133] ^^^mi2\Z.^'to ShamP(^>^UT. Contp-ef*Siij61]ffi-^«ftj^(Dil^/ce 
L5to Skp2p-efi. Conta¥(^^^cCe>-rDlNLSl¥(e:*j-LT'b. ffi-^?ift^(7)^^v^7 
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ShamP: 0.80 ±0.12 mL/kg. LacZp:2.18±0.16 mL/kg. DlNLS/CDK4i¥: 1.72± 
0.19 mL/kg. Skp2p:1.54±0.17 mL/kg;n=9— 12)o 

[0134] miknmmm'^(D'Mz.^if^'\:s^^^M<Dn&^m^tco mm'tm^ 

itVtzM.. m^M^yyhiXMmms. vision :Hi^^*)?rfflV>T®SMi|g%a!l^UfCo 

^^W^<^M'&\t.^ JainP^O^g-^CCirculation 103:1920. 2001)^##{^. ^^F^II 

[0135] l^m^miSfCl^i-o ContS¥(C^L. DlNLSl¥0«S|Mi^{^l^b<^^{i>bTV^fc„ 
Skp28|-C{iDlNLS?^J:«9ti. jg(C«SIM*^<^)®ii'^;55^e>tts ContPi:Jt^b-C^^ 

[0136] DlNLS+CDK4+Skp2jie^^^SA'r^^i:l-<t?)^ 'L>0«S^^ 

J3S^Jt5»$^ir^^i:/5S-tr#. ^<7:)#fcLrf^i^L.fc^jaiS{*. #S^^J<^^i^y-->'i5^"' 
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[1] 

[2] (i)f--r^y^. 

[3] {D^^^T^^ 

i3)cip/Kipz7rvj-m&<Dm±.mmxi'imt^}^mir^m'f'^=^-h^ir^m^^ 

[9] Cip/Kip:7T5y-® ScoM^fe. ^tgX(^##m*i-SHT-;6^ Cip/Kip:7r5:y- 
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[10] cipmp-7TVJ-m&(D^^m^illiri^^^'^ir^m^iK =^\f^^:y'')^—^^ 

[12] Cip/Kip:7T^y— ® e l;iJg'g-U#5F-7K5/^;?«^H^^;6S, Skp2-t?^§ft*^i IIB^ 

[13] Cip/Kip7r^y-®fi<^m^fc^Pa$i-^^@^J^'5^Cip/Kip:7T^y-se^='-K-r 

[14] Cip/Kip:7r^y-S e<DjSffe?r|5a§-rs^^j55, p27''''*at^d^}:iiNFm6^^.esiRNA 

T?fe§t»*3S 1 3 tBm<^;^fi„ 
[15] ^J'-f/W^-^i^i?— XfilJxKy— i^=S^fflV^T'M^IS^-*fe^^^^Ai-^^<!: 

[16] ^y({7T^m.^^lkX:^'^-<^T^^^\^^'^—-^^MM^(0(i^^^^ 

[17] (l)1^^^}'y>'^t^^^^ 

(3)Cip/Kip:7T5y-ll fi<7>M^. aBgX«i!)t^P£*-r5ia^^5r=-Ki-^jt^^^ 

jStTCip/Kip:7T5:y — s a <^S^^Pi^i"«^iB^'J5^'^^^-e^^^^t>ji4'^$tv^ 1 

[21] ^-(^T^^^^^-i'—'^^^. CDK4X{lCDK6-e*>^li^^20sBio<D-<i5'i5'— o 
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[22] cip/Kip-7rvj-m'^(Dm±. mmjLnm^^mmir^m^TiK cip/Kip^r^y- 

[23] Cip/Kip7T^y-S&<^^^j!i?^{fi-t-#ffl^^i-5ia^^i\ ::^\f^=^>"^)^-^m 

[25] Cxp/KipyTV)—mm^1^^\jm^F-:^y^:^m^i!i^. Skp2-e^5if :*^24|E<fe 

[26] Cip/Kipv'T^y— ® e<??MifeSrPI.*i-S;^^;5S, Cip/Kip:7r5y — S e^=i— Ki" 

[27] Cip/Kip7T^y-S e<D^^^^|Ji.^i-§;^®?;iiS, p27'"''a^^(C^i-§i^M^f^ 

[30] >bmmm^. ^i5L>^>L-^m.. 5oJfett.iL^:^^, jie^M^M^im. feesM 

[33] 'bm^mi^. ^M>^>tmm^. b<>M^>L<^^. mxm'LM^. tsssM 
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